A three-dimensional finite element box girder deck pavement model was established by ANSYS software to simulate the effect of thickness of asphalt concrete and disengaging area existing between adjacent layers on the stress of deck pavement with considering the viscoelasticity of asphalt concrete and interlayer bonding condition. The suitable thickness of the upper layer of asphalt concrete was advised, and the influence of the disengaging area between the upper layer and lower layer of asphalt concrete on the stress values of asphalt concrete deck pavement was analyzed.
INTRODUCTION
The multi-layered elastic theory (MLET) has been used in many engineering applications, especially employed to calculate the response of flexible pavement or asphalt pavement under varying traffic loading and prevailing climate conditions [1, 2, 3] . It is well known that asphalt mixtures is the viscoelastic materials [4] that possess temperature-dependent stress-strain relations, asphalt mixtures shows the particular characteristics of both elastic property and viscous property under different temperature, so it is improper to utilize MLET to compute the response of the asphalt layers of pavement structures at higher temperature. Asphalt concrete pavement is multi-layered composite system, thus, the interlayer bonding status have significant effect on the stress transmission of the pavement structure and the energy dissipation [5, 6, 7] , or asphalt pavement can't effectively transfer and distribute the external traffic loading to the subgrade. The good bonding condition between layers will make the pavement structure as a whole to resist varying traffic loading and climatic change, on the other hand, the poor bonding condition between layers will reduce the shear strength and result in slippage [8] .
In this study, the asphalt concrete was assumed to follow the Burgers model, and the shear stress between layers was assumed to follow the Coulomb friction model. A three-dimensional finite element box girder deck pavement model was established by ANSYS software to simulate the effect of thickness of asphalt concrete and disengaging area existing between adjacent layers on the stress of deck pavement with considering the viscoelasticity of asphalt concrete and interlayer bonding condition.
BURGERS MODEL AND COULOMB FRICTION MODEL

Burges Model and Parameters of Pronyseries
Burgers model is considered to be suitable to describe the viscoelasticity of asphalt concrete, the creep function of Burgers model under a constant stress 0 σ can be written as: [9, 10] ( ) 
Coulomb Friction Model
When a certain layer and its adjacent layer(s) were assumed to be contact with each other, the shear stress transmission between the adjacent layers follows Coulomb friction model [12] :
Where lim τ is ultimate shear stress, µ is the sliding friction coefficient, it equals 0.5 in this paper, P is the contact compressive stress in normal direction, b is the cohesion between the adjacent layer, τ is the equivalent shearing stress. In Eq. 3, if µ equals 0 or P equals 0, the cohesion b still exist, if b equals 0, two adjacent layers take place cohesive failure. In equation (4), when τ between two adjacent layers is less than or equal lim τ , the two layers keep sticking, or the two layers start to slide.
The contact relation between different layers could be achieved by producing the contact element and the target element on the surface of each layer in ANSYS software, meanwhile the contact element and target element would come in pair. In this study, the upper layer of asphalt concrete (or ULAC for short) and the lower layer of asphalt concrete (or LLAC for short) were assumed to be contact with each other. The LLAC and the waterproof layer were assumed to be contact with each other. The waterproof layer and the leveling course were assumed to be contact with each other. The leveling course and the top plate of the box girder bridge were consistent with each other.
COMPUTATION MODEL
In this study, the cement concrete and the waterproof were assumed to be continuous, homogeneous, isotropic and linear elastic materials, and the asphalt concrete was assumed to be viscoelastic material. The material parameters are shown in Table III . The asphalt concrete pavement was paved after the box girder bridge was completely built. The cross section size of the box girder bridge (with a span of 30m) and its pavement are shown in Figure 1 , and the direction of z-axis was the same with the driving direction. The most unfavorable load position of the box girder bridge is showed in the Figure1 at the mid-span, and the pavement structure subjected to single-axis double-wheel loads of 140kN [13] . When the emergency braking occurs, the braking force F will act on the upper layer of asphalt concrete. In this study, the braking force
, where λ is the braking coefficient, it equals 0.5,and G is the wheel load. 
STRESSES CALCULATION AND ANALYSIS
Influence of Thickness Changing on Stresses of Asphalt Concrete Pavement
Firstly, the total thickness of ULAC and LLAC was presumed to be 0.08m, and other parameters were listed in Table III Now the total thickness of ULAC and LLAC was presumed to be 0.1m, and other parameters were listed in Table III . When the thickness of ULAC increased from 0.02m to 0.08m, the thickness of LLAC would decrease from 0.08m to 0.02m. The stress values of ULAC and LLAC are shown in Figure 3 . From Fig.3A 
Stresses of Asphalt Concrete Pavement When Disengaging Area Existing
As the vehicle load acted chronically and repeatedly on the asphalt concrete pavement, the disengaging area might occur between the adjacent layers. When the disengaging area existed between the adjacent layers, the cohesion b there was assumed to be 0 and other parameters were listed in Table III . Five types of disengaging area were shown in Figure4, existed below the right double wheel, and the shaded area was the disengaging area. Now assumed that the five types of disengaging area appeared respectively between the ULAC and the LLAC, the stress value of the LLAC and the ULAC near the disengaging area were listed in Table IV . In Table IV , the stress values of the LLAC and ULAC all increased with the disengaging area increased from the type T0 to the type T2. Compared with type the T2 and type the T3, the size of both disengaging area was same, but the relative position of the load area and the disengaging area was different. Whether it was the LLAC or the ULAC, the stress values at the type T2 were greater than the stress values at the type 3. Compared with the type T3 and the type T4, the disengaging area of the type T4 was greater than the disengaging area of the type T3, and the type T4 was beyond of the boundary of the load area. No matter it was the LLAC or the ULAC, the stress values at type T4 were greater than the stress values at type T3 and other types. Compared with the stress values of the LLAC and ULAC at the same type in Table  IV , it was obvious that the stress values of the ULAC were greater than the stress values of the LLAC. 
CONCLUSIONS
(1)The thickness of the upper layer of asphalt concrete had an obvious effect on the stress values of asphalt concrete, the thickness of the upper layer of asphalt concrete was advised between 0.04m and 0.06m.
(2) When the total thickness of asphalt concrete pavement was a constant, it was suitable that the thickness of the upper layer of asphalt concrete account for 50% to 60% of the total thickness.
(3) When the disengaging area occurred between the upper layer and lower layer of asphalt concrete, the stress values of the upper layer and lower layer of asphalt concrete near the disengaging area increased. The bigger the disengaging area was, the greater the stress values of the upper layer and lower layer of asphalt concrete.
The stress values of the upper layer of asphalt concrete were greater than the stress values of the lower layer of asphalt concrete.
(4) The relative position of the disengaging area and the load area also had a great influence on the stress values of the upper layer and lower layer of asphalt concrete.
